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VRBRAAG 1: ALGEMEEN

1.1 1.1.1 In 'n gegewe massa gas wissel die druk direk met die absolute
temperatuur van die gas wanneer die volume konstant bly.v'v'

1.1.2 Die voorwerp sal in beweging of in rus wees tensy 'n eksterne krag
daarop inwerk.v'v’
(2x2) (4)

1.2 E F

OA: Hooke se wet/elastisiteitsgebied/

eweredige perk

Slegs TWEE van die volgende drie)

A: Elastiese perk

B: Perkpunt v

C: Boonste strekspanningspunt/
Boonste swigpunt.

|ID: Onderste strekspanningspunt/

Onderste swigpuntv’

a—

Spanning

@)
Vervorming >
v

e =y-as spanning, = X-is vervorming

e OB - reguitlyn met byskrifte

e C — boonste swigpunt

e D - onderste swigpunt met byskrifte (4)
1.3 Absolute druk is die som van die meterdruk en atmosferiese druk. (1)
1.4 e Om hidrouliese energie te akkumuleer en dit onderbroke te vergroot.

e Dit help om rimpel te verminder.

e Dien as hidrouliese skokbreker.

e Mag as primére kragbraon vir klein hidrouliese stelsels gebruik word.

o Verskaf voldoende krag om een of meer funksies te voltooi. (Enige 1 x 1) (1)

[10]
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VRBRAAG 2:

2.1
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KINEMATIKA

225 km/h

45°

90 km/h

= 63,641 km/h, Oos

YEVC = 225 + 90 sin [45°)
= 288.641 km/h, Noord

R = V([63,641]"2 + 288,6412)
= 295,534 km/hv’

8 = tan"(—1) (288,641/63,641)
= 77,566°V

~ R = 295,534 km/h,E 77,57° Nv’
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2.2
E =170 km/h D =190 km/h
45° 30°
\\45"
'\\\
\\\
\\‘
Y@ [HC =190 cos [30° + 170 cos [315°)
= 284,753 km/h, Oosv
Y& fVC =190 sin [30° + 170 sin [315°)
= 25,208 km/h, Suidv’
R = \/(E284,753]"2 + 25,208%)
= 285,867 km/hv’
8 = tan”(—1) [[(25,208/284,753)]
= FE5,06°Sv
Snelheid van D relatief tot E =285,867 km/h, O 5,06° S
23

350 m/s

S=ut— 1/2 gt*
700 = (3505sin 0)(6) — 1/2(9,8)(6)? v
(700 + 176,4)/2100 = sin 0

9 = sin?(—1) [(0,4173)]

0 = 24,67°v
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VRAAG 3: HOEKBEWEGING

3.1 m =1 200 kg
d=2000cm
=10 mv
s=5000cm=50m
v =110 km/h = 30,556 m/s
3.1.1 w v/r
30,556/10v
3,056 rad/svv (3)

3.1.2 6= s/r
= 50/10v
= 5 radialev’ (2)

3.2 T =700 Nm
P=70kW=70000W

P =2nNT
N= P/2rTv
= (70 000)/(2m X 700)v
= 15,916 rev/sv’ (3)

[8l
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VRAAG 4: DINAMIKA

4.1 u=75km/h =20,833 m/s
v=0m/s
S=37m
Helling = 1,910°

K_(e) (horisontaal) = 1/2 mv?

=1/2 X m x 20,833%
= 217,007 mv’

37 m h="?

A=191°

h = hoogte = 37 sin [1,91°]
=1,233mv

Totale energie by die top = Pe
P_e = mgh
=mx98x1,233v
= 12,083 mv’

Ke tydens daling = 1/2 mv?
Die totale energie wat deur die remme geabsorbeer word, bly konstant.

Ke (horisontaal) = Pe by die top + Ke tydens daling

217,007 m = 12,083 m + 0,5 mv&v
0,5v2 = 217,007 — 12,083v

V = 20,245 m/sv’ (7)
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4.2 V=9m/s

Fdown
wsinéd

12°

F Tot= F_u—wsin 6
= 550 — 180 x 9,8 x sin [12°)v

= 183,244 Nv
P=F Totxv
= 183,244 x 9v'
(4)
[11]

= 1649,196 WV

VRAAG 5: STATIKA

51 511 Beskou momente om M

(2450 X 5) + (40 X 10) = (N x 8)
N = 1581,25 NV’

Beskou momente om N
i [antikloksgewyse momente]|

Y #[kloksgewyse momente)] = Y &
(40x 2) + (M x 8) = (2450 % 3) v
M = 908,75 Nv (3)
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5.1.2

908,75 Nv/
530 N

40 N

-1051,25 N

51.3  BMby O = (908,75 x 5) + (-1225 x 2,5)

= 1481, 25 Nmv
BM by N = (908,75 x 8) + (-1960 x 4)
=-570 Nm
YH#F e =
908,75 — 245 xx =0
x =3,709 mv
Maksimum BM = 908,75 x 3,709 — 245 x 3,709 x (3,709/2)
= 1685,36 Nmv’ (3)
51.4
1685,36v
v
1481,25
0 0
M 0 N P
v
570 Nm

(3)
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5.2 Vorm Opperviakte (mm?) [ Sentroied AC (mmd)
(mm)
| x b=40 x 100 c= 1lj2 4000 x 50
— 4000 —100/2v | =200 000
=50
I xb=80x 150 C=L1+ L 4312000 x 140
=12 000 /| =1 680 000
=100 + 80/
= 140
S A = 4000 + 12 000 T m(AC
=16 000v = 200000@
+ 1680000)
=1 880 000v
= (CEAC)/(NiA) = 1880000/1600(
=117,5 mmv
(4)

VRAAG 6: HIDROULIKA

6.1 SL=150 mm =0,15m
d=150mm =0,15m
D=300mm=0,3m
E=250N

6.1.1 W_R/F_p = D?*/d*
W_R= (F_pxD?))/d?
maar MA= F_p/F_h
Fp=F_hxMAXn/100v

=250 X 20x92/100
=4 600 Nv

W = (4600 x 0,32)/0,152 v
= 18400 Nv/
= 18,4 kN

6.1.2 SL=470mm =0,47 m
n=92%

(D2 x H)/(d"2 x SL)
([0,3]72 % 0,47) /(0,15 X 0,15)v'v'
= 12,533 =~ 13 slaev'vV
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6.2 C=3
SL=510mm=0,51m
d=0,3m
P = 850 kPa

6.2.1 V.s=A xSLxCxN/60
= (m % (0,3)%)/4 x 0,51 x 3 X 480/60v
= 0,8651946168 m"3/sv’

P = 850 x 10° x (0,8651946168)
- 735415,424 WV’ ©)

6.2.2 Va =7
Glip = 8%
n =100 - Glip%
=100-8
=92%
t=20s
Vs = 0,86519461,68 m3/s

V_a= V_sxn/100
= 0,86519461,68 x 92/100v
= 0,7959790475 m"3/sv

In 20 sekondes V_a = 0,7959790475 x 20V
= 15,921 m3v

OF

Glipto = (Vs — V_a)/V_s

0,08 = (0,86519461,68 — VV_a )/0,86519461,68
f—VJ _a= 0,08x 086519461,68 — 0,86519461,68v

V_a = 0,7959790475 m"3/sv’

In 20 sekondes V_a = 0,7959790475 x 20v'
= 15,921 m3v (4)
[15]
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VRAAG 7: SPANING EN VERVORMING

7.1 Elastisiteit is die vermoé van 'n stof of materiaal om na die oorspronklike vorm
of grootte terug te keer wanneer die vervorming verwyder word.v'v’ (1x2) (2)

Lid F=320kN =320 000 N
Spanning = 10 MPa = 10 000 000 Pa

Spanning = Krag/Oppervlakie
Oppervlakte = Krag/Spanning

= 320 000/10 000 000v
=0,032 mv
di.LxL=0,179
=0,179 mv
=179 x 1779 mm (4)
7.3 Gegee:
Dyster =35 mm
Dalu
Yste ) Aluminium
1 200 mm
90 cm
Eapuminium = 200 GPa; Eygper = 250 GPa; F = 40 kN
7.3.1 Oalu = %‘/
4
= 81,487 MPav’ (2)
40 000
732 gy = a0y
4
= 41,575 MPav’ (2)
7_ ; - 40 000 x1,2
3.3 Axgyy = (0,025 o 109‘/
= 0,489 x 103 m
= 0,49 mm v
40 000 x0,9
Aaw = BO035) oo 0% 109‘/
= 0,1497 X 10~ m
=0,1494 mm v
Totale verlenging = 0,1497 + 0,49
=0,6397v (5)

[15]
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VRAAG 8: WARMTE
8.1 Die uitsettingskoéffisiént van oppervlakte is die verandering in 'n opperviakte
per eenheid oppervlakte per verandering van 1 °C in temperatuur.v'v’
(Enige 1 x 2)
8.2 Ao =32=9 m?
t1=40°C
d=700mm=0,7m
a =13 x 10~ (—=6)/°C
Ai = 3,052 = 9,3025 m?
8.2.1 M= Af—-AD
=9,3025 -9
= 0,3025 m?v’
AA = A0 X2a x At
0,3025 =9 x 2x 13 x 10"(—6) X AtV
At = 1292,735°Cv
te = 1292,735 °C + 40 °C= 1332,735 °Cv
8.2.2 AA = A0 X2a X At
=0,3849 x 2 X 13 X 10*(—6) x 1292,735v
Ao =m.[0,7)*2/4 = 0,3849 m? = 0,0129 m3v
Ar=0,0129 + 0,3849
=0,0,3978 m2v’
d = V((4(0,3978))/m)
=0,712 mv
8.3 m =4 g =0,004 kg
8.3.1 P1V1 =mRTi
P1 x 0,003 = 0,004 x 287 x 309 v
P1=118 244 Pa
P1 = 118,244 kPav’
8.3.2 P1V_1= (2P_1V_2)/T2
0,003/309 = [2V)_2/409v
V_2=0,0019854v
= 1,985 x 10~(—=3) m*v
TOTAAL:
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